Lipid hydroperoxide induced oxidative stress damage and antioxidant enzyme response in Caco-2 human colon cells.
It has been demonstrated that reactive oxygen species, free radicals, and oxidative products, such as lipid hydroperoxides, participate in tissue injuries and in the onset and progression of degenerative diseases in humans. Studies were conducted using Caco-2 colon carcinoma cells to evaluate cellular damage caused by exposing cells for 30 min to oleic acid hydroperoxides (OAHPx) at concentrations varying from 0 to 25 microM. Cell membrane damage and DNA damage were significantly high even at the lowest concentration of 2.5 microM OAHPx compared to the control. Cell lipid peroxidation, indicated by conjugated diene concentration, increased exponentially with increasing OAHPx concentration. Antioxidant mechanisms in Caco-2 cells were evaluated by measuring catalase, superoxide dismutase (SOD), and glutathione peroxidase (GPx) activities. Cellular catalase and GPx activities were not significantly different from each other at 0 to 25 microM OAHPx concentrations. SOD activity decreased with increasing OAHPx concentration. These results show that existing enzymatic antioxidant mechanisms are not sufficient for complete detoxification of 5-25 microM lipid hydroperoxides.